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(54) HYDROGEN SEPARATING MEMBRANE UNIT 

(57)Abstract: 

PURPOSE: To improve strength, durability to repetitive use and 
hydrogen permeation performance by using metallic or allay foil 
provided with many recessed parts in hydrogen permeating parts of a 
hydrogen permeable membrane. 

CONSTITUTION: The hydrogen permeable membrane 1 formed with 
the recessed parts 3 in a square-meshed form is sandwiched by 
metallic frames 4 joined with supporting plates 2 consisting of 
perforated metallic plates and are joined by joining parts 5. The 
hydrogen permeable membrane I consists of Pd and alloys, such as 
Pd-Ag, Pd-Y, Pd-Ni and Pd-Cu and is so formed as to attain to>t2=t3- SBIIS^ 
t1 when the film thickness is defined as 30 to 50jim(t3)de, the depth of 
the recessed parts as t1, the film thickness of the recessed parts as t2 

and the film thickness by the conventional method as tO. The pitch of W^^^M^^^^^^^^^^: 
the recessed parts 3 is determined by taking the ratio (30 to 90%) of 

the area of the recessed parts 3 to the area over the entire part of the hydrogen permeable membrane and 
the strength, etc., over the entire part of the membrane into consideration. The recessed parts 3 described 
above may be formed on any of the gaseous raw material side, refined hydrogen side and both sides of the 
hydrogen permeable membrane 1 . 
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♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hydrogen demarcation membrane unit applied to a hydrogen 

refiner or a hydrogen manufacturing installation. 

[0002] 

[Description of the Prior Art] One example of the sectional view of the conventional hydrogen demarcation membrane 
unit is shown in drawing 8 . In the hydrogen demarcation membrane unit of drawing 8 , the hydrogen permeable film 1 
which consists of Pd which has the property which penetrates only hydrogen (H2), or a Pd alloy foil is inserted between 
the support plates 2 which consist of metal porosity material (a wire gauze is included) which was welded and was 
reinforced with weld zone 5', and it is joined to the frame 4 by brazing, diffused junction, welding, etc. by the joint 5. 
By passing the material gas which contains hydrogen in a material gas side under an elevated temperature at the time of 
operation, only hydrogen passes a hydrogen permeable film selectively, and spreads and moves to a purification 
hydrogen side from a material gas side, and the hydrogen of a high grade is obtained by the purification hydrogen side. 
The hydrogen separation engine performance higher as membranous thickness t of the transmission rate of the 
hydrogen at this time is thin in inverse proportion to thickness t of a hydrogen permeable film is obtained. Moreover, 
pressure PI by the side of material gas Pressure P2 by the side of purification hydrogen Differential pressure **P=P1- 
P2 A hydrogen permeation rate becomes large and the larger one serves as high performance. 
[0003] 

[Problem(s) to be Solved by the Invention] In the hydrogen demarcation membrane unit as shown in drawing 8 , the 
support plate 2 is joined to the frame 4 by welding. In such junction, a level difference a arises between the field which 
touches the hydrogen permeable film 1 of a frame 4 as shown in drawing 7 which is the e^arged drawing usually 
showing the condition at the time of the activity of the A section of drawing 8 , and a field parallel to the hydrogen 
permeable film 1 of a support plate 2. Moreover, much irregularity is shown in the front face of the support plate 2 
formed with the metal perforated plate containing a wire gauze. In such a hydrogen demarcation membrane unit, in 
order to raise the hydrogen separation engine performance, when **P tends to be enlarged and it is going to make t 
small, there are the following problems. 

(1) There is a possibility that the local distortion 6 may add and fracture to a hydrogen permeable film 1 in the level 
difference a section. 

(2) A hydrogen permeable film 1 is pushed against a support plate 2, and there is a possibility of fracturing in response 
to a pile lump and a big distortion to the crevice on the front face of a support plate. 

[0004] This invention tends to offer the hydrogen demarcation membrane unit which can prevent fracture of the 

hydrogen permeable film in the conventional technique in view of said technical level. 

[0005] 

[Means for Solving the Problem] This invention is fixed across the perimeter of the hydrogen permeable film made 
from (1) metal or an alloy foil by the metal frame from both sides. In the hydrogen demarcation membrane unit 
supported at least with the support plate which consists of metal porosity material of said hydrogen permeable film by 
which the perimeter was joined to said metal frame in the field by the side of purification hydrogen As said hydrogen 
permeable film hydrogen - transparency a part - a large number — a crevice — having prepared - a metal - or — an 
alloy - a foil - make - a hydrogen permeable film - having used it - things - the description - ** ~ carrying out - 
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hydrogen - a demarcation membrane - a unit - and - (- two ~) - a hydrogen permeable film - having prepared - a 
crevice - a dimple - ** - or - a grid - ** - forming - having - **** - things - the description — ** - carrying out 
— the above - (- one -) — hydrogen - a demarcation membrane - a unit — it is . 

[0006] In the hydrogen demarcation membrane unit of this invention, it replaces with a hydrogen permeable film with a 
thickness of about 20 micrometers currently conventionally used for this kind of hydrogen demarcation membrane unit, 
and a hydrogen permeable film with a thickness of 30-50 micrometers is used. Since the reinforcement of a hydrogen 
permeable film increases by this, the that it is lump which can prevent the local fracture by the level difference of the 
joint of a frame and a support plate depended distorted, and goes away to the crevice on the front face of a support plate 
can be lessened. If there is no effectiveness of the improvement in on the strength of thickness in less than 30 
micrometers and it exceeds 50 micrometers, it is difficult to process a crevice thinly. 

[0007] Thus, since hydrogen permeability will worsen if thickness of a hydrogen permeable film is thickened, many 
crevices, i.e., the thin part of thickness, are established in the front face of a hydrogen permeation part, and the 
permeability of hydrogen is secured, the depth tl of a crevice thickness [ in / for thickness / in / for the thickness of a 
part without a crevice / 13 and a crevice / 12 and the conventional approach ] - tO ** - the case where it carries out - tO 
>t2 =t3-tl It is desirable to make it become. What is necessary is for there to be especially no limit and just to make it 
into a suitable configuration according to membranous construction material, configurations, etc., such as the shape of a 
grid shown in drawing 4 , and the shape of a dimple which are shown in drawing 5 , as a configuration of a crevice. 
What is necessary is just to determine suitably the pitch (11) of the crevice of a hydrogen permeable film as the rate to 
the area of the whole hydrogen permeation side of the area of a crevice in consideration of the reinforcement of the 
whole film etc. In addition, irregularity is shown also in the front face of the metal support plate used as a support plate. 
Usually, the pitch of the crevice of a metal perforated plate is 12 <ll when the pitch is set to (12) as a rough inclination, 
although it was not clear. Since there is a possibility of becoming easy to damage a hydrogen permeable film when it 
becomes, as for (1 1), it is more desirable than the pitch (12) of the crevice on the front face of a support plate to make it 
become small. Moreover, area of a crevice is made into about 30 - 90% of the area of the whole hydrogen permeation 
side. At less than 30%, since reinforcement will fall if hydrogen permeability is bad and exceeds 90%, it is not 
desirable. 

[0008] The ternary alloy which compounded and added addition metals, such as aforementioned Ag, to Pd alloy or Pd, 
such as Pd-Ag, Pd-Y, Pd-nickel, and Pd-Cu, besides Pd as construction material of the hydrogen permeable film in the 
hydrogen demarcation membrane unit of this invention can be used. 

[0009] The aforementioned crevice may be established in whichever by the side of the material gas of a hydrogen 
permeable film, and purification hydrogen, and may be established in both sides. Such a crevice can be made to form 
by the approach of etching after patterning. 

[0010] The part of the hydrogen demarcation membrane unit of this invention in which the crevice around [ in which 
the aforementioned crevice was established ] a hydrogen permeable film is not formed is pinched by the metal frame to 
which the support plate which consists of metal porosity material was joined from both sides, and it has composition 
fixed by soldering, diffused junction, or welding. In addition, the support plate by the side of material gas may be 
omitted according to a service condition etc. Moreover, metal porosity material here includes the shape of a wire gauze, 
and the configuration of a nonwoven fabric. 

[001 1] About one example of the hydrogen demarcation membrane unit of this invention, the sectional view is shown 
in drawing 1 . It is inserted in the part in which the crevice is not formed with the metal frame 4 to which the support 
plate 2 with which the hydrogen permeable film 1 with which the grid crevice 3 was formed in drawing 1 consists of 
metal porosity material was joined, and is joined by thejoint 5. The crevice is formed in the material gas side in this 
example. 

[0012] Other examples of the hydrogen demarcation membrane unit of this invention are shown in drawing 2 and 
drawing 3 , respectively. Drawing 2 is the example by which the grid crevice 3 of a hydrogen permeable film 1 was 
formed in the purification hydrogen side. A crevice 3 is established in a material gas side like drawing 1 as retention 
form of a hydrogen permeable film 1, a purification hydrogen side is made flat, and although it is desirable to contact 
the field to a support plate 2, and to hold it, there is no difference in the penetrable ability of hydrogen. Although 
drawing 3 is the example to which the support plate 2 by the side of the material gas of the structure of drawing 1 was 
abbreviated, the penetrable ability of hydrogen and the membranous maintenance effectiveness do not change 
[0013] 
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[Function] As shown in drawing 6 which is an enlarged drawing at the time of the activity of the B section of drawing 
1 , even if the manifestation of the local distortion 6 looked at by drawing 7 is controlled and it enlarges **P more, it is 
hard coming to fracture by having used the thing thicker than what is conventionally used as a hydrogen permeable 
film. Moreover, it is the thickness t3 of heights by establishing a crevice in a hydrogen permeation part. The rigidity 
near the hydrogen permeable film which has corresponding thickness is acquired, and it is the thickness tl of a crevice. 
The outstanding hydrogen permeability ability near the hydrogen permeable film of corresponding thickness is 
obtained. 
[0014] 

[Example] An example explains this invention still more concretely below. The hydrogen demarcation membrane unit 
of the configuration of drawing 1 was produced, and the performance evaluation test was performed. It is the average 
aperture (pitch of a crevice) 12 in 0.8mm in thickness first at the frame 4 made from SUS3 16, and the product made 
from SUS3 16. The support plate 2 which consists of a metal porous body (nonwoven fabric which are 1 .5 micrometers 
of diameters of average fiber and 30 micrometers of average apertures) which is about 30 micrometers was joined by 
welding. Between the frames 4 which joined this support plate 2, as shown in drawing 4 , on both sides of the hydrogen 
permeable film 1 which consists of Pd-20wt%Ag alloy ****** with a thickness of 40 micrometers in which the grid 
crevice with a depth of 25 micrometers was made to form in the pitch of 25 micrometers, it joined with the one-side 
square of 15 micrometers, and the hydrogen demarcation membrane unit of abbreviation 120mmx70mm magnitude 
was produced. The level difference which is equivalent to a of drawing 6 in this example was 20 micrometers. 
[0015] The hydrogen permeable film in which the crevice was made to form was produced as follows. Namely, Pd- 
20wt%Ag alloy ****** with a thickness of 40 micrometers is cleaned ultrasonically in alkali -cleaning liquid. The resist 
material (Tokyo adaptation make TSMR8800) of POJITAIPU is made into both sides with ** by the coating machine 
after desiccation in a vacuum. After exposing ultraviolet rays on one side after stoving using a with a square [ of one- 
side pitch 25micrometer and 15 micrometers ] mask for 30 minutes at 90 degrees C, the resist material of the 15- 
micrometer one-side square section was removed in resist exfoliation liquid (Tokyo adaptation make NMD-W). Then, 
it held for 30 minutes in 120-degree C fluoric acid, and etching clearance of the 15-micrometer one-side square section 
was carried out. Consequently, the depth of a square crevice was about 25 micrometers. 

[0016] The hydrogen permeable film 1 was made into Pd-20wt%Ag alloy ****** with a thickness of 20 micrometers 
as a comparison sample, and also the hydrogen demarcation membrane unit of the structure of drawing 8 was produced 
like the above. 

[0017] Thus, the performance evaluation was performed by the rupture test and hydrogen permeability ability of a foil 
about the produced sample, first - fracture of a foil - the inside of Ar - differential pressure **P=P1-P2 =9 kgf7cm2 
by the side of a raw material and purification hydrogen (PI) (P2) ****** (P2 is a vacuum) - it heated at 600 degrees C 
by the programming rate of 300 degrees C / Hr, and the hysteresis lowered to a room temperature by the cooling rate of 
300 degrees C / Hr was repeated after maintenance for 30 minutes. Moreover, hydrogen permeability ability is 
differential pressure 9 kgf/cm2 It carried out, the material gas side was used as the standard hydrogen gas containing 
99% or more of hydrogen, and the hydrogen permeation rate was measured from the amount of the hydrogen 
penetrated to a purification hydrogen side at 550 degrees C. 

[0018] The configuration and performance-evaluation test result of a sample which were used for the trial are shown in 
a table 1. As shown in a table 1, in a rupture test, a foil fractures to the 9th time by the sample of the example of a 
comparison by the conventional approach, and it is P2. The pressure rose. On the other hand, by the sample of the 
example by this invention, it did not fracture by 50 repetitions, either. Moreover, in the example of this invention, 
230cm3/(cm2 and min-atm0.5) and a high value were acquired to a hydrogen permeation rate being 1 80cm3/(cm2 and 
min-atmO. 5) in the example of a comparison. 
[0019] 
[A table 1] 
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[0020] 

[Effect of the Invention] as compared with the conventional hydrogen demarcation membrane unit, reinforcement is 
improved remarkably, the resistance over the repetition activity of long duration boils the hydrogen demarcation 
membrane unit of this invention markedly, and is excellent, and, moreover, hydrogen permeability ability is more than 
anEQC. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydrogen demarcation membrane unit which is fixed across the perimeter of the hydrogen permeable 
film made from a metal or an alloy foil by the metal frame from both sides, and is characterized by to use the hydrogen 
permeable film of the metal which established many crevices in the transparency part of hydrogen as said hydrogen 
permeable film, or the product made from an alloy foil in the hydrogen demarcation membrane unit supported with the 
support plate which consists of metal porosity material of said hydrogen permeable film by which the perimeter was 
joined to said metal frame in the field by the side of purification hydrogen at least. 

[Claim 2] The hydrogen demarcation membrane unit according to claim 1 characterized by forming the crevice 
established in the hydrogen permeable film the shape of a dimple, and in the shape of a grid. 



[Translation done.] 



